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DETAILED ACTION 



Response to Amendment 

1 . Applicants' amendments to the specification in the reply filed on April 18, 2006 
have been acknowledged and entered. 



2. Applicants' amendments to the drawings in the reply filed on April 18, 2006 have 
been acknowledged and entered. 



3. Applicants' amendments to cancel claims 2, 16-38, and 74-101 and amend 
claims 1 and 3-15 drawings in the reply filed on April 18, 2006 have been acknowledged 
and entered. On p10, claims 16-101 are listed as being cancelled. However, the status 
of claims 1 02-1 1 0 is missing. A typo of cancelled claims 1 6-1 01 on p1 0 should be 
corrected to claims 16-110 as confirmed during a phone conversation with Ms. Rumore 
on June 30, 2006. 



4. Claims 1 and 3-15 are pending. 

Objections Withdrawn 

5. Applicant's arguments, see p1 1 , filed April 18, 2006, with respect to the objection 
of the drawings have been fully considered and are persuasive. The objection of the 
drawings with respect to Fig.'s 2, 4(a), 4(b), 4(c), 17, 18(a), 18(b), 18(c), 19, 33, 39, 51, 
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and 52(b) has been withdrawn in light of the amended specification and drawings in the 
reply filed on April 18,2006. 

6. Applicant's arguments, see p1 1 , filed April 1 8, 2006, with respect to the objection 
of the specification have been fully considered and are persuasive. The objection of the 
specification has been withdrawn in light of the amended specification in the reply filed 
on April 18, 2006. 

7. Applicant's arguments, see p1 1 , filed April 1 8, 2006, with respect to the objection 
of claims 4, 5; 80 , and 81 have been fully considered and are persuasive. -The objection- 
of claims 4, 5, 80, and 81 has been withdrawn in light of the amended claims 4 and 5 
and cancelled claims 80 and 81 in the reply filed on April 18, 2006. 

Rejections Withdrawn 

8. Applicant's arguments, see pp11-12, filed April 18, 2006, with respect to the 
rejection under 35 U.S.C. 112, second paragraph have been fully considered and are 
persuasive. The rejection of claims 1-15, 38, and 74-81 under 35 U.S.C. 112, second 
paragraph has been withdrawn in light of the amended claims 1 and 3-13 and cancelled 
claims 2, 38, and 74-81 in the reply filed on April 18, 2006. 

9. Applicant's arguments, see p10, filed April 18, 2006, with respect to the rejection 
under 35 U.S.C. 103(a) as being unpatentable over Challener et al. (U.S. Patent No. 
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5,994,150, Nov. 30, 1999) in view of Knoll (U.S. Patent No. 5,442,448, Aug. 15, 1995) 
and Malmqvist et al. (U.S. Patent No. 6,200,814, Filed Jan. 20, 1998) have been fully 
considered and are persuasive. The rejection of claim 81 under 35 U.S.C. 103(a) as 
being unpatentable over Challener et al in view of Knoll and Malmqvist et al. has been 
withdrawn in light of the cancelled claim 81 in the reply filed on April 18, 2006. 

10. Applicant's arguments, see p13, filed April 18, 2006, with respect to the rejection 
under 35 U.S.C. 103(a) as being unpatentable over Challener et al. (U.S. Patent No. 
5,994,150, Nov. 30, 1999) in view of Malmqvist etal. (U.S. Patent No. 6,200,814, Filed 
Jan. 20, 1998) have been fully considered-and are persuasive T The rejection of claim _ 
12 under 35 U.S.C. 103(a) as being unpatentable over Challener et al in view of 
Malmqvist et al. has been withdrawn in light of the amended claim 1 in the reply filed on 
April 18, 2006. 

Drawings 

1 1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: reference numbers "col" and "co2" in Fig. 32. Corrected drawing sheets in 
compliance with 37 CFR 1.121(d), or amendment to the specification to add the 
reference character(s) in the description in compliance with 37 CFR 1.121(b) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
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immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Objections 

12. Claim 12 is objected to because of the following informalities: a comma is 
needed following the word "direction" in line 8. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

13. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

14. Claims 1 and 3-15 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

15. In claim 1 , the term "a predetermined reference plane" in line 10 is vague and 
indefinite. It is not clear how the term "a predetermined reference plane" is structurally 
related to the elements of the surface plasmon resonance sensor chip. 
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16. The term "concentrated" in claim 8 is a relative term which renders the claim 
indefinite. The term "concentrated" is not defined by the claim, the specification does 
not provide a standard for ascertaining the requisite degree, and one of ordinary skill in 
the art would not be reasonably apprised of the scope of the invention. The limitation of 
"said diffraction grating surfaces are concentrated" has been rendered indefinite by the 
use of the term "concentrated." 

17. In claim 13, the phrase "non-diffraction areas one with each said diffraction area" 
Is vagueandindefinite.- It is unclear what the phrase "non-diffraction-areas one with-- ._ 
each said diffraction area" means. For the purpose of examination, the phrase has 
been interpreted in light of the specification (Fig. 12) as being "A surface plasmon 
resonance sensor chip as defined in claim 8, further comprising a plurality of non- 
diffraction areas, wherein each of the non-diffraction area is associated with each of the 
said diffraction area." 

18. The term "concentrated" in claim 13 is a relative term which renders the claim 
indefinite. The term "concentrated" is not defined by the claim, the specification does 
not provide a standard for ascertaining the requisite degree, and one of ordinary skill in 
the art would not be reasonably apprised of the scope of the invention. The limitation of 
"non-diffraction surfaces concentrated" has been rendered indefinite by the use of the 
term "concentrated." 
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New Grounds of Rejections 
Claim Rejections - 35 USC § 103 

19. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



20. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



21 . This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f)or(g) 
prior art under 35 U.S.C. 103(a). 

22. Claims 1,3-9, 11, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Challener et al. (U.S. Patent No. 5,994,150, Nov. 30, 1999) in view of 
Knoll (U.S. Patent No. 5,442,448, Aug. 15, 1995). 

Challener et al. anticipates instant claims by teaching a surface plasmon 
resonance chip comprising a metal layer along whose surface a surface plasmon wave 
can be induced by light irradiation (column 3, lines 11-13) and a plurality of diffraction 
grating surfaces that are disposed in the vicinity of the metal layer and on each of which 
a diffraction grating with a uniform groove orientation and a uniform groove pitch is 
formed to generate an evanescent wave upon light irradiation (Fig. 8), wherein the 
diffraction grating surfaces are perpendicular to a specific plane, which is perpendicular 
to the predetermined reference plane, and form a predetermined inclination angle with 
the reference plane, and on each said diffraction grating surface, the diffraction grating 
is formed in such a manner that the groove orientation is perpendicular to the specific 
plane (Fig. 8). However, Challener et al. fails to teach a surface plasmon resonance 
sensor chip, wherein the plural diffraction grating surfaces are positioned in decreasing 
order to inclination angle (different inclination angles) that each said diffraction grating 
surface forms with the reference plane. 

Knoll teaches a grating structure designed in a multidiffractive fashion (diffraction 
grating surfaces are positioned in decreasing order to inclination angle that each said 
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diffraction grating surface forms with the reference plane, Fig. 6) for laterally resolved 
detection of a change in the layer thickness of the object layer which results from a 
specific binding reaction of a first binding partner bound to the object layer with an 
unbound second binding partner (Abstract). These measures allow to observe 
investigation region of the object layer, as in normal optical microscopy and as a result, 
the measurement technique is simplified and at the same time the conditions of the 
optical imaging of the investigation region are improved (column 5, lines 54-59). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to include in the surface plasmon resonance sensor chip of 

Challener et air with diffraction grating surfaces are positioned in decreasing order to 

inclination angle that each said diffraction grating surface forms with the reference plane 
as taught by Knoll in order to observe investigation region of the object layer, as in 
normal optical microscopy and as a result, the measurement technique is simplified and 
at the same time the conditions of the optical imaging of the investigation region are 
improved. 

With respect to claims 4 and 5, Knoll teaches a surface plasmon resonance 
sensor chip, wherein each said diffraction grating surface has a minimum width with one 
groove alone and the aggregate of the diffraction grating surfaces forms a curved 
surface in an arc shape whose light-irradiated side bulges out (Fig. 6). 

With respect to claim 6, Challener et al. teaches the surface plasmon resonance 
sensor chip of claim 2, wherein each said diffraction grating surface is formed along a 
sensor surface, which comes in contact with a sample, and on the sensor surface, a 
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binding substance that binds specifically to a target species in the sample is 
immobilized for each said diffraction grating surface (column 1 1 , lines 43-45). 

With respect to claim 7, Challener et al. teaches the surface plasmon resonance 
sensor chip of claim 6, wherein two or more kinds of binding substances are 
immobilized for each said diffraction grating surface (column 1 1 , lines 43-45). 

With respect to claim 8, Challener et al. teaches a surface plasmon resonance 
sensor chip, further comprising a plurality of diffraction areas, within each of which said 
diffraction grating surfaces are concentratedly disposed (column 1 1 , lines 43-45) and 
Knoll teaches that the plural diffraction grating surfaces in each of the said diffraction 
areas have different-inclination angles (Fig. 6) ; - - - - 

With respect to claim 9, Challener et al. teaches a surface plasmon resonance 
sensor chip, wherein each said diffraction grating surface is formed along a sensor 
surface, which comes in contact with a sample, and on the sensor surface, a binding 
substance that binds specifically to a target species in the sample is immobilized for 
each said diffraction grating surface (column 11, lines 43-45). 

With respect to claim 11 and 14, Knoll teaches a surface plasmon resonance 
sensor chip, wherein each of one or more diffraction grating surface has a reaction 
area, within which the binding substance is immobilized, and a non-reaction area, within 
which a substance that does not bind to any target species in the sample is 
immobilized, or alternatively, any substance is not immobilized (column 1 , lines 6-13). 
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23. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Challener et al. (U.S. Patent No. 5,994,150, Nov. 30, 1999) in view of Knoll (U.S. Patent 
No. 5,442,448, Aug. 15, 1995) as applied to claim 6 above, and further in view of 
Malmqvist et al. (U.S. Patent No. 6,200,814, Filed Jan. 20, 1998). 

Challener et al. teaches a surface plasmon resonance sensor chip as discussed 
above. However, Challener et al. fails to teach a surface plasmon resonance sensor 
chip, further comprising a cover for covering the sensor surface and a plurality of flow 
channels formed side by side between the sensor surface and the cover to pass along 
the direction, in which the diffraction grating surfaces are arranged. 

Malmqvist et al. teaches a device for laminar flow on a sensing surface (Abstract) 
with a cover for covering the sensing surface (Fig. 1 1 B) for use with optical detection 
methods such as surface plasmon resonance (column 7, lines 41-47). Malmqvist et al. 
teaches a method of controlling a fluid flow over a sensing surface using laminar flow 
technique to bring the fluid (also referred to as "sample flow") into contact with one or 
more discrete areas on the sensing surface, as well as to prepare sensing surfaces 
(column 7, lines 20-35). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to include in the surface plasmon resonance sensor chip of 
Challener et al. with a device for laminar flow on a sensing surface with a cover for 
covering the sensing surface as taught by Malmqvist et al. in order to bring the fluid 
(also referred to as "sample flow") into contact with one or more discrete areas on the 
sensing surface, as well as to prepare sensing surfaces. 
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24. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Challener et al. (U.S. Patent No. 5,994,1 50, Nov. 30, 1999) in view of Knoll (U.S. Patent 
No. 5,442,448, Aug. 15, 1995) as applied to claim 8 above, and further in view of 
Malmqvist et al. (U.S. Patent No. 6,200,814, Filed Jan. 20, 1998). 

Challener et al. in view of Knoll teaches a surface plasmon resonance sensor 
chip as discussed above. However, Challener et al. in view of Knoll fails to teach a 
surface plasmon resonance sensor chip, further comprising a cover for covering the 
sensor surface and a plurality of flow channels formed side by side between the sensor 
surface and the cover so as to pass along the direction, in-which the diffraction grating - 
surfaces are arranged. 

Malmqvist et al. teaches a device for laminar flow on a sensing surface (Abstract) 
with a cover for covering the sensing surface (Fig. 1 1 B) for use with optical detection 
methods such as surface plasmon resonance (column 7, lines 41-47). Malmqvist et al. 
teaches a method of controlling a fluid flow over a sensing surface using laminar flow 
technique to bring the fluid (also referred to as "sample flow") into contact with one or 
more discrete areas on the sensing surface, as well as to prepare sensing surfaces 
(column 7, lines 20-35). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to include in the surface plasmon resonance sensor chip of 
Challener et al. in view of Knoll with a device for laminar flow on a sensing surface with 
a cover for covering the sensing surface as taught by Malmqvist et al. in order to bring 
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the fluid (also referred to as "sample flow") into contact with one or more discrete areas 
on the sensing surface, as well as to prepare sensing surfaces. 

Allowable Subject Matter 

25. Claims 10 and 13 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

26. The following is a statement of reasons for the indication of allowable subject 
matter: Challener etal. teaches a surface plasmon resonance sensor chip-as - - 
discussed above. However, Challener et al. fails to teach a surface plasmon resonance 
sensor chip, further comprising a plurality of non-diffraction grating surfaces, which do 
not have any diffraction grating, wherein each of the non-diffraction grating surfaces is 
disposed along the sensor surface in the same plane with the respective one of the 
diffraction grating surfaces. 

Response to Arguments 

27. Applicant's arguments with respect to claims 1 and 3-15 have been considered 
but are moot in view of the new ground(s) of rejection. The following arguments, 
however, have been addressed as they may also apply to the current rejection. 
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28. In addition to including limitations of claim 2, the amended claim 1 further 
includes a limitation of having plurality of diffraction grating surfaces forming different 
inclination angles as recited in currently amended claim 1 . Challener et al. fails to teach 
this limitation. However, Knoll teaches a grating structure designed in a multidiffractive 
fashion, wherein the diffraction grating surfaces are positioned in decreasing order to 
inclination angle that each said diffraction grating surface forms with the reference plane 
as discussed above. Therefore, the combined teachings of Challener et al. and Knoll 
teaches all the limitations of currently recited claim 1 as discussed above. 

Conclusion 

29. No claim is allowed. 

30. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

31 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Unsu Jung whose telephone number is 571-272-8506. 
The examiner can normally be reached on M-F: 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on 571-272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

^Information regarding the status of an application may-be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Unsu Jung, Ph.D. 
Patent Examiner 
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